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ABSTRACT
Disruptive behavior is one of the most prevalent problems in schools, with nearly
50% of all disruptive behavior occurring in non-classroom settings (e.g., cafeteria;
Colvin, Sugai, Good, & Lee, 1997). However, the extent to which intervention strategies
exist to address these behaviors in these settings is unknown. The purpose of the current
study was to conduct a meta-analytic review in order to identify, review, and determine
the effectiveness of interventions implemented within the cafeteria setting. Eighteen
articles were identified through a comprehensive database search and application of
inclusion criteria were included. Overall results determined that interventions
implemented in the cafeteria setting are moderately effective (Tau-U= 0.77). The current
study analyzed various moderating variables, which include the following: intervention
topography, age of participants, intervention targets, interventionist characteristics, the
extent in which studies met What Works Clearinghouse standards, and inclusion of
treatment integrity data. Limitations and future directions for research are discussed.
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CHAPTER I – INTRODUCTION
Disruptive behavior is among one of the most prevalent behavior problems in
school settings (McMahon & Estes, 1997). The definition of disruptive behavior varies
across the literature; however, disruptive behavior is often defined as inappropriate
behavior directed towards others or failing to comply with social guidelines (Fossum,
Handegard, Martinussen, & Morch, 2008). Common examples of disruptive behaviors in
schools includes aggression, inappropriate vocalizations, out-of-seat/out-of-area
behavior, and off-task behaviors (Dufrene, Lestremau, & Zoder-Martell, 2014). There are
various negative outcomes associated with disruptive behavior, of which include lower
academic performance (i.e., poor academic achievement and performance) and social
difficulties (i.e., poor relationships with teachers/peers; Imich & Jefferies, 1989; Scott,
Nelson, & Liaupsin, 2001). The academic impact of disruptive behavior can be
devastating, as it often interferes with student engagement, thus, creating issue when
students are asked to recall information discussed in class (Greenwood, Horton, & Utley,
2002). Further, disruptive behavior does not solely impact the individual engaging in the
behavior. Teachers are required to dedicate a considerable amount of time and effort
trying to address these behaviors, thus, taking away time dedicated to academic
instruction for all students (Luiselli, Putnam, & Sunderland, 2002). For example, one
empirical investigation concluded that teachers spend majority and approximately 66% of
the day addressing disruptive behavior (“Discipline: Not the Worst Problem…But Bad”,
1968). Although this is just one study, it provides preliminary evidence that addressing
disruptive behavior is a time-consuming task, thus, taking away valuable time that could
be used to promote positive academic and/or social opportunities for students.
1

Non-Classroom Settings
Throughout the years many strategies have been identified to effectively address
disruptive behavior, however, the focus has primarily been within classroom settings.
With approximately fifty percent of students’ problem behaviors occurring outside of the
classroom, there is a need to identify effective behavior management strategies school
staff members can use in non-classroom settings (e.g., cafeterias; Colvin, Sugai, Good, &
Lee, 1997). Non-classroom settings can be defined as environments within a school in
which instruction does not typically take place such as cafeterias, school buses, hallways,
playgrounds, and parking lots (Fabiano, Pelham, Karmazin, Panahon, & Carlson, 2008).
Despite the prevalence of student disruptive behavior in these settings, much of the
school-based behavior intervention literature tends to focus only on identifying
intervention strategies to manage disruptive behavior in classroom settings. For example,
a recent meta-analysis of group contingency interventions focused only on those that
were implemented within a classroom setting (Maggin, Pustejovsky, & Johnson, 2017).
Unfortunately, problem behavior in non-classroom settings is often ignored or addressed
inappropriately, which can present further complication for students as they are
transitioning into the classroom environment (MacPherson, Candee, & Hohman, 1974;
Colvin et al., 1997).
A primary difference between non-classroom and classroom settings is the
amount of supervision that is available. With less adult supervision, student misbehavior
often goes unaddressed and can often times be socially reinforced by peers (McCurdy et
al., 2009; Snyder, 2002; Sugai & Horner, 2002). As stated earlier, misbehavior outside of
the classroom impacts instruction within the classroom setting. For example, when
2

students misbehave outside the classroom setting, teachers are often obligated to use
instructional time to address the misbehaviors that took place outside of the classroom,
thus, taking away from time that could be dedicated to class instruction (MacPherson et
al., 1974; Lassen, Steele, & Sailor, 2006). Although it is important to identify evidencebased practices to address problem behaviors in all non-classroom settings, behavior
management strategies for problem behaviors in the cafeteria setting are particularly
important due to their overwhelming nature.
Cafeteria Settings
Managing behavior in cafeteria settings can be more difficult than those in
classroom setting because of the large population of students congregated in one area,
limited presence of adult supervision, and the number of student-to-student interactions
that take place. First, larger numbers of students are generally congregated into one room
during school lunch periods often grouping together numerous classrooms across various
grade-levels, thus, creating an environment where students are receiving less adult
supervision (LaRowe et al., 1980). When students are receiving less supervision, students
are expected to self-manage their own appropriate behavior; however, when adult
supervision is absent, peers often reinforce students’ problem behaviors by providing
contingent social attention—making students more likely to display problem behaviors in
the future (McCurdy et al., 2009; Snyder, 2002; Sugai & Horner, 2002). Additionally,
teachers often have poorly defined behavior management strategies for problem
behaviors that occur in cafeteria settings making the distribution of reinforcement less
consistent than those in classroom settings (Axelrod, 1977). Additionally, cafeteria staff
members typically do not have training in effective behavior management strategies.
3

Furthermore, behavior expectations of students are not always clearly defined in the
cafeteria setting causing students to have unclear definitions of appropriate and
inappropriate cafeteria behavior (Oswald, Safran, & Johanson, 2005; Sampson, 2009).
Lastly, behavior problems that take place in the cafeteria could lead to behavior problems
when transitioning back to the classroom, which can directly impact the amount of
instructional time students are receiving when retuning to the classroom setting (Colvin,
Sugai, Good, & Lee, 1997).
Behavior Interventions in Cafeteria Settings
Although research has not primarily focused on managing disruptive behavior in
cafeteria settings, there have been some empirical evaluations using behavioral practices
to address student misbehavior in the cafeteria setting. Strategies include social stories
(Kuttler, Myles, & Carlson, 1998; Norris & Dattilo, 1999) group contingencies (Fabiano
et al., 2008; Downes, 2012; Larowe, Tucker, & McGuire, 1980; Wheatley et al., 2009;
Parrish, 2005; Muller, Hasazi, & Pierce, 1975; Michelson, DiLorenzo, & Calpin, 1981;
McCurdy, Lannie, & Barnabas, 2009), antecedent manipulations (Houghton, 1993;
Kogel, Vernon, Koegel, & Paullin, 2012; Owen-DeSchryver, Carr, Cale, & BlakeleySmith, 2008), behavior skills training (Nese et al., 2014; Middleton, 1994) and multicomponent approaches (Jeffery 2005; Krell, 1978; MacPherson, Candee, & Hohman,
1974).
Social stories are narrative and pictorial explanations that describe ways to handle
difficult social situations (Gray, 1997). This strategy is notoriously used by individuals
with autism, in order to define ways to appropriately navigate social interactions and
situations. For example, in a study conducted by Kuttler, Myles, and Carlson (1998),
4

researchers analyzed the impact of social stories in reducing disruptive behavior (i.e.,
tantrums) across two settings, one of which being the cafeteria setting. The researchers
presented a social story to the participant when he engaged in behavior(s) that indicated
disruptive behavior was about to take place. Overall results indicated that when the social
story intervention was implemented, less precursor behaviors occurred (e.g.,
inappropriate vocalizations and dropping to the floor). In a second study, researchers
investigated the effectiveness of a social story intervention to address social deficits in
one participant (Norris & Dattilo, 1999). Results were variable, making it difficult for
researchers to determine whether or not the intervention was effective.
Group contingencies are among the most frequently used intervention strategies
used to address problem behaviors in schools (Theodore et al., 2004). In regard to the
cafeteria-based intervention literature, group contingencies are also put into practice. For
example, Fabiano and colleagues (2008) utilized a group contingency approach in order
to address student misbehavior in the cafeteria setting. Specifically, researchers utilized
an interdependent group contingency with a random reward component. When students
broke previously defined behavior expectations, class tickets were lost, and remaining
tickets were then entered into a drawing. Results indicated that this approach increased
rule-following behavior of students. In a second study, the researcher utilized two group
contingency-based approaches to address student misbehavior in the cafeteria setting
(Downes, 2012). Results suggest that neither approach decreased student misbehavior.
LaRowe and colleagues (1980) investigated the effects of a group contingency in
reducing student noise levels. A device that measured decibel levels measured noise in
the cafeteria setting. Feedback was given contingent on student noise. Results indicated
5

that the group contingency approach decreased student noise level, as well as other
behaviors, such as running, hitting, pushing, and kicking. In another study conducted by
Wheatley and colleagues (2009), researchers utilized a more independent approach. Staff
were trained to reward students who engaged in appropriate lunchroom behavior and
results suggest that this strategy reduced the amount of litter in the cafeteria,
inappropriate sitting, and running in the cafeteria. Parrish (2005) investigated the effects
of a well-known group contingency approach, the Good Behavior Game, however, the
effects were evaluated in the cafeteria setting. Results indicated that the intervention was
effective in reducing the percentage of intervals in which students engaged in disruptive
behavior within the cafeteria setting, however, conclusion were unable to be made in
regard to the effect it had on appropriate behavior of students. Another study evaluated
the effects of the Good Behavior Game in the cafeteria setting, referred to as the
Lunchroom Behavior Game (McCurdy, Lannie, & Barnabas, 2009). When a rule was
broken, the interventionist assigned the class a point. Performance was reviewed weekly
and when classes remained below a previously established criteria, the class was awarded
a small prize. The results indicated that this intervention approach led to a decrease in
students’ disruptive behavior across all lunch periods. Muller and colleagues (1975)
conducted a study the analyzed the impact that a group contingency approach had on
noise, disruptive behavior, running, and loitering in the cafeteria setting. Results
indicated that the researchers’ methods lead to a decrease in all behaviors. Lastly,
Michelson and colleagues (1981) utilized a group reinforcement contingency in order to
reduce excessive noise in the cafeteria setting. Overall conclusions of this study indicated
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that the methods used led to a decrease in student noise violations and increased
appropriate student behavior in the cafeteria setting.
A third approach includes antecedent manipulation strategies. Antecedent
strategies are preventative in nature, as they consist of making environmental changes in
effort to reduce problem behaviors. In a study by Houghton (1993), the use of verbal and
visual prompts to reduce student littering in a high school setting was evaluated. Results
indicated that a combination of verbal and visual prompting led to a decrease in littering
behavior. In a second study completed by Koegel and colleagues (2012), researchers
investigated the impact that social clubs created around participants’ restricted interest
and its impact on social engagement. Results indicated that all participants demonstrated
increases in the amount of time they were engaged with their peers. A third study
evaluated the impact of peer training on the social interaction of participants and their
peers. Participants consisted of three students with autism spectrum disorder (ASD). The
intervention consisted of typically developing peers participating in training sessions,
which targeted increasing social interaction with individuals with disabilities. Overall
results indicated that the training led to increases in social initiations made by peers and
participants with ASD.
Behavior skills training (BST) is a behavioral approach that consists of various
components, of which include the following: instruction, modeling, rehearsal, and
feedback. Two studies utilized a BST approach. In a study completed by Nese and
colleagues (2014), researchers implemented the Expect Respect intervention, which
consisted of 3 hours of training, so participants could engage in bullying prevention.
Results indicated that this approach led to 3 schools showing a reduction in verbal and
7

physical aggression in the cafeteria setting. In a second study conducted by Middleton
(1994), the research analyzed the effects of social skill instruction on aggressive,
antisocial, and prosocial behaviors. Results indicated that there were varied effects across
behaviors, however, overall, the approach was not considered effective.
Lastly, multi-component approaches were utilized across the cafeteria-based
literature. Jeffery (2005) investigated the effectiveness of explicit instruction (i.e., social
skills), active supervision, and reinforcement of students’ appropriate behavior. Overall
results indicated that this multi-component approach was effective in increasing positive
interactions with students and a decrease in student disruptive behavior. MacPherson and
colleagues (1978) evaluated the effects of three methods to address disruptive behavior in
the cafeteria setting. Methods consisted of basic modification procedures, punishment
essays, and mediation essays. Results indicated that basic modification procedure in
addition to mediation essays led to significantly less misbehavior in the cafeteria setting.
Lastly, Krell (1978) evaluated the effects of reinforcement, antecedent manipulation, and
punishment on student disruptive behavior in the cafeteria setting. Overall results
indicated that when appropriate behavior was positively reinforced and inappropriate
behavior was ignored, there was a decrease in student misbehavior and an increase in
appropriate behaviors.
Although there are empirical evaluation analyzing the effects of behavioral
strategies in the cafeteria setting, it is hard to determine the overall effectiveness of these
strategies, thus, serving as rationale for the current study.
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Purpose of the Present Study
Despite a clear need for behavior interventions in cafeteria settings, the existing
literature has yet to be analyzed in order to determine the efficacy of these intervention
strategies. Meta-analytic reviews allow researchers to determine and outline the overall
effectiveness of intervention strategies across the available literature. In addition to
determining the overall effectiveness of intervention strategies in the cafeteria setting,
meta-analyses allow researchers to determine how various moderating variables impact
the effectiveness of the reviewed intervention strategies. Although behavioral
interventions have been implemented in the cafeteria to address student misbehaviors,
there has yet to be a synthesized review of these intervention strategies, thus, the purpose
of the current study was to conduct a meta-analysis to determine the overall effectiveness
of behavior interventions implemented in the cafeteria. Further, researcher sought to
identify moderators that impact the overall effectiveness of intervention strategies. The
current study will attempt to answer the following research questions:
1. What is the overall effectiveness of behavior interventions implemented in
the cafeteria setting?
2. How are the effects of behavior interventions implemented in the cafeteria
setting impacted by various moderating variables (e.g., treatment integrity,
intervention target, student age, interventionist characteristics, and
intervention class)?
3. Do empirical evaluations of behavior interventions in the cafeteria setting
meet What Works Clearinghouse standards?
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CHAPTER II – METHOD
The meta-analytic review was conducted over the following phases: 1) a
comprehensive database search to identify all potentially relevant articles; 2) an article
selection process to remove irrelevant articles; 3) a coding procedure through which
pertinent study data were extracted from the final set of articles included in the review; 4)
extraction of raw data from each study using an online data extraction software; 5)
calculating effect sizes of each research study; and 6) conducting a data analysis by
entering Tau-U effect sizes into R, a statistical computing software, to complete metaanalysis procedures.
Database Search
The initial stage of the review involved a search of two scholarly databases (i.e.,
PsycINFO and ERIC) that included research from the fields of psychology and education.
Search terms were developed to identify any article that investigated the effects of a
behavior change strategy on the behavior of students within a school lunchroom or
cafeteria setting. The terms “lunch*,” and “cafeteria” were combined with the terms
“behavior” and “student” using the Boolean operator AND to ensure that all returned
articles were relevant to the review. The initial search returned 1,119 results. A title and
abstract search completed by the researcher reduced the article pool to 267.
Article Identification
Identifying which of the 267 articles were to be included in the review required
determining whether each one met the following inclusion criteria. First, the article had to
report the results of an experimental study in which the dependent variable was student
behavior (e.g., disruptive behavior, appropriate behavior, social skills). Second, the
10

assessment of student behavior had to take place in a school cafeteria or lunchroom
setting. If the intervention (i.e., the independent variable) was implemented in a setting
other than a school cafeteria or lunchroom but its effects were evaluated in a school
cafeteria or lunchroom, the study met this criterion. Finally, the intervention had to be
written or available in English. The principal investigator and a second researcher
reviewed all 267 articles and applied the aforementioned criteria, removing any article
that did not meet all three. Fifteen articles remained at the conclusion of this process.
Ancestral and citation search
To ensure the article identification process was comprehensive, an ancestral
search of all references of the fifteen articles. This process involved examining all articles
included in the reference section of the fifteen articles identified through the initial search
and determining whether any of those articles also met the inclusion criteria used in this
review. Google Scholar was used to identify articles that had cited any of the fifteen
retained articles since their publication. Google Scholar allows researchers to view a list
of articles that have cited a particular article since it was published. This list was
reviewed for each of the fifteen articles identified through the initial search to determine
whether any met the inclusion criteria used in this review. These processes resulted in the
inclusion of three additional articles that had not previously been identified through the
database search but otherwise met inclusion criteria. Thus, eighteen total articles were
included in the current study.
Data Extraction
The software program Digitize It (Version 2.5; Borman, 2012) was used to extract
the raw data from each of the research studies included in this analysis. Digitize It allows
11

users to upload a graphical image and extract the raw data. Users must first determine the
upper and lower limits of the x and y axes and manually select each data point. The
software determines the exact value of each data point in relation to the defined axes.
After data from the graphical image was extracted, the researcher organized the raw data
in an Excel file. In total, 1,497 data points were extracted across the 18 articles included
in the current study. This method allowed the researcher to obtain the raw data from each
study, calculate each study’s effect size, and make fair comparisons across all studies.
Article Coding
In order to characterize this body of literature, each of the eighteen articles were
thoroughly reviewed so that pertinent information could be extracted and analyzed.
Information related to each study’s participants (i.e., number of participants, ethnicity,
gender, age/grade, SpEd status, clinical diagnoses, socioeconomic status, and
geographical designation), study characteristics (i.e., peer-review status, outlet, and date
of publication), intervention characteristics (i.e., scope, location, behaviors targeted,
strategies used, and dosage), design characteristics (i.e., experimental design, assessment
of maintenance effects, primary outcome measure, interrater reliability, treatment
integrity, and procedural integrity), and interventionist characteristics (i.e., role at school,
ethnicity, gender, age, years of experience, and type of training) were reviewed. Also,
because all 18 studies were single-case design in nature, the extent to which each one met
the single-case design standards put forth by the What Works Clearinghouse (WWC,
2017). The coding sheet used allowed the assignment dummy codes to each of the
variables described above in order to increase consistency in the data extraction process.
The principal investigator and a second researcher served as the primary and secondary
12

coders, respectively, for reliability purposes. All articles were coded twice in their
entirety and an exact interrater agreement metric (Cooper, Heron, & Heward, 2007) was
calculated by dividing the total number of agreements by the total number of agreements
plus disagreements. Initial interrater agreement was 97.3%. Both coders met and
discussed each disagreement until a consensus was reached and interrater agreement was
100%.
Effect Size Calculation
The current study used Tau-U to measure the effect sizes of all included studies.
Tau-U is derived from Kendall’s Rank Correlation and Mann-Whitney U and is used to
approximate the non-overlap that occurs between Phase A and Phase B, while taking into
account trends that take place during baseline phases (Parker, Vannest, Davis, & Sauber,
2011). Tau-U values range between 0-1 and signifies the data that improved between
Phase A and Phase B after controlling for any trends present during baseline. Because
interpretation guidelines for Tau-U are unclear, non-overlap of all pairs (NAP) guidelines
were used to interpret Tau-U effect size statistics. A weak effect size was any value that
fell between 0.0-0.65, a moderate effect size was any value that fell between 0.66-0.92,
and a strong effect size was any value that fell between 0.92-1.0 (Parker & Vannest,
2009).
Data Analysis
The researcher utilized a free online calculator to determine Tau-U effect sizes
and standard error calculations (Vannest, Parker, & Gonen, 2011). Phase A and Phase B
contrasts were analyzed in two ways. First, a Tau-U value for each Phase A and Phase B
contrast was calculated. Second, the researcher calculated single effect size for each study
13

by utilizing the weighted average feature on the online calculating tool. Tau-U and
standard error values were input into the online software, R, in order to complete the
mixed-effects model analysis (R Core Team, 2013).
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CHAPTER III - RESULTS
Descriptive Characteristics
The largest number of studies were unpublished dissertations (n = 5; 27.8%);
although, these accounted for less than half of all studies included in the review. The
remaining studies were from peer-reviewed journals in behavior analysis (n = 4), school
psychology (n= 3), autism (n = 3), education (n = 2), and an edited book (n = 1). The date
of publication spanned 40 years (i.e.,1974 – 2014) with a median publication date of
2005. Finally, all studies were conducted by unique individuals or research teams.
Overall Effects
The first research question sought to determine the overall effectiveness of
behavior interventions applied in the cafeteria setting. Across these 18 studies, the mean
effect size was within the moderate range (Tau-U= 0.77). Effect sizes, standard error, and
confidence intervals are represented in Figure 1.
Moderator Analyses
The second research question sought to analyze how moderating factors impacted
the effectiveness of the intervention. Moderator analysis results are summarized in
Table1. Descriptive information regarding participants, design, intervention, and
interventionists are further explained below.
Participant characteristics
Because all of the studies focused on student behavior in cafeteria and lunchroom
settings, many included a large number of participants. Although all were single case by
design, 13 studies analyzed behavior change at the group level. These studies included an
average of 613 participants (range = 14 – 1750; median = 487); however, none of them
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reported breakdowns of participants’ ethnicity, gender, special education status, or
clinical diagnoses. Only two of the 13 group level studies reported age ranges of
participants (MacPherson, Candee, & Hohnman, 1981; 6 - 13; Michelson et al., 1981; 6 –
14). The remaining 11 group level studies varied widely in the grade range of their
participants. Group level grade ranges are illustrated on Table 2. Majority of studies
targeted the behavior of elementary school students, which yielded a moderate effect (n=
12; Tau-U= 0.729) which is comparable to the results for studies with middle school (n=
1; Tau-U= 0.837) and not specified (n= 3; 0.820) participants. Studies that targeted a
combination of elementary and middle school students (n= 1; Tau-U= 1.000) and high
school students (n= 1; Tau-U= 0.920) yielded strong effect sizes. The participant
demographic information from the six single-case studies that analyzed behavior change
at the individual level is summarized in Table 3.
Design characteristics
Regarding experimental design, all eighteen used single-case design
methodology. The majority of designs were multiple baselines (n = 8; 44.4%), followed
by complex phase change (n = 4; 22.2%) and ABAB withdrawal designs (n = 4; 22.2%),
and a single simple phase change designs (n = 1; 5.5%) and an alternating treatments
design (n = 1; 5.5%) All eighteen studies used direct observation to assess student
behavior and all reported assessing interobserver (IOA) agreement. Of the studies that
reported assessing IOA, 12 (63.2%) also reported the percentage of total observation
sessions during which it was collected, which averaged 29.6%. A total of 16 studies
reported an average IOA score of 89.6% while one (MacPherson, Candee, & Hohman,
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1974) simply reported an average above 90%. One study (Muller, Hasazi, Pierce, &
Hasazi, 1975) did not reported a range or value for IOA.
Most of the studies (n = 12; 66.7%) did not report assessing implementation of the
independent variable (i.e., treatment integrity). Of the six studies that did, five (26.3%)
reported using direct observation and one (5.2%; Nese, Horner, Dickey, Stiller, &
Tomlanovich, 2014) relied on self-report of interventionists. Five of the six studies
reporting treatment integrity data also reported the percentage of total intervention
sessions during which it was collected, which averaged 52.4%. These same five studies
also reported the treatment integrity value, expressed as percentage of intervention
components implemented, which averaged 87.7%. There were differential effect for
studies that reported treatment integrity (n= 6; Tau-U= 0.631) and studies that did not
report treatment integrity (n= 6; Tau-U= 0.849). This suggests that studies that reported
treatment integrity had a weaker effect.
Finally, a single study (Jeffrey, 2005) reported data related to interventionist
training (i.e., procedural integrity), which was assessed for 100% of training sessions and
averaged 100% integrity.
Intervention characteristics
A majority of the studies included in this analysis (11; 61.1%) targeted schoolwide behavior change. Studies that analyzed school-wide behavior change yielded a
greater effect than others (Tau-U= 0.888), which suggests a moderate effect. As
mentioned previously, a substantial minority (5; 27.7%) investigated behavior change at
the individual student level, however, these studies also yielded an effect within the
moderate range (Tau-U= 0.657). The remaining two studies targeted behavior change at a
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small group level (1; 5.5%; Michelson et al., 1981) and class-wide level (1; 5.5%;
Downes, 2012). Behavior change observed at a small group (Tau-U= 0.625) and classwide (Tau-U= 0.227) level yielded effects within the weak range.
A majority of the interventions were designed to target a broad class of student
disruptive behavior (11; 61.1%). The remaining interventions targeted students’ social
engagement (3; 16.6%), volume in the lunchroom (2; 11.1%), a combination of
aggression and other disruptive behaviors (1; 5.5%; Middleton, 1994), and aggression
alone (1; 5.5%; Nese et al., 2014). Regarding the specific intervention strategies used, a
substantial majority of studies (8; 44.4%) used group contingencies. Three (16.8%)
studies modified antecedent stimuli, three more (16.8%) used social stories, and two
(11.1%) used a behavioral skills training package. The final two studies each used a
multi-component intervention package that included some combination of group
contingency, behavioral skills training, antecedent modification, differential
reinforcement, and/or punishment. The strongest effect was observed in the studies that
utilized multiple intervention strategies (Tau-U= 0.908). Antecedent (Tau-U= 0.799),
social story (Tau-U=0.650), group contingency (0.763), and behavioral skills training
(Tau-U= 0.669) interventions yield effects within the moderate range, suggesting little to
no differential impact based on these specific intervention strategies.
The final intervention characteristic examined was dosage, which was calculated
by multiplying the number of intervention sessions by the length of each session. Only
eleven studies reported enough information to make a dosage calculation. Across these
eleven studies, the average intervention dosage was 621 minutes (range = 45 –
3630mins). The median dosage was 240 mins.
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Interventionist characteristics
When examining the individuals responsible for implementing the intervention
strategies included in each study, the researchers themselves were most often identified
as the primary interventionists (6; 33.3%). Next most common were paraprofessionals or
teacher’s aides (5; 27.7%), general education teachers (1; 5.5%), student peers (1; 5.5%),
and others (volunteers from the community; 2; 11%). A combination of general education
teachers, students, and paraprofessionals were used in one study (Krell, 1978). Another
study used a combination of general education teachers and researchers (Nese et al.,
2014). Differential effects were determined based on the interventionist. Researchers
yielded a weak effect (Tau-U= 0.639), in comparison to paraprofessionals (Tau-U=
0.715) and others (Tau-U= 0.874), which yielded a moderate effect. The strongest effects
were observed across general education teacher (Tau-U= 1.000), student peer (Tau-U=
1.000), and not specified (Tau-U= 1.000), which demonstrated a strong effect.
Additionally, studies that had multiple interventionist (Tau-U= 0.945) also yielded a
slightly lower effect, however, the impact is still considered within the strong range.
Single-Case Design Standards
The third research question sought to determine the extent in which included
studies met WWC single-case design standards. The WWC single-case design standards
assess four different aspects of single-case design related to study quality and
experimental rigor. These aspects are systematic manipulation of the independent
variable, reporting of interrater agreement, the number of attempts at demonstrating an
experimental effect, and the number of data points in each experimental phase. All
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eighteen studies (100%) systematically manipulated the independent variable; however,
fewer included at least three experimental demonstrations of the intervention effect (13;
68.4%) or contained a sufficient number of data points in each experimental phase (12;
72.2%). Even fewer studies reported adequate interrater agreement (6; 33.3%); however,
this last figure may be somewhat misleading. To meet the WWC standards for reporting
of interrater agreement, at least 20% of sessions in each phase must include reliability
assessments. In this review, if an article did not explicitly break down the percentage of
sessions with reliability assessments by phase, we were unable to score them as meeting
the standard. Many studies reported the overall percentage of sessions including
reliability assessments (e.g., 34% of total sessions; Koegel, Vernon, Koegel, Koegel, &
Paullin, 2012) but did not discuss the distribution of these sessions across phases. Only 5
studies met all four WWC design standards (Jeffrey, 2005; Muller, Hasazi, Pierce, &
Hasazi, 1975; *McCurdy, Lannie, & Barnabas, 2009; Nese, Horner, Dickey, Stiller, &
Tomlanovich, 2014; Owen-DeSchryver, Carr, Cale, & Blakeley-Smith, 2008). Studies
that met all four WWC design standards had a slightly higher effect size (Tau-U= 0.859)
than studies that did not meet WWC design standards (Tau-U= 0.743), although both
appeared to have a moderate effect on intervention effectiveness.
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CHAPTER IV – DISCUSSION
The current study examined the effectiveness of behavior interventions in the
cafeteria setting. Overall results indicated a moderate effect size (Tau-U=0.774). These
results indicate that applying behavior interventions in the cafeteria setting has a
significant impact on student problem behavior. These results align with previous
literature that supports behavior interventions being an effective tool to reduce disruptive
behaviors in schools, however, these results allow us to generalize these effects beyond
classroom doors (Lewis, Sugai, & Colvin, 2019). Additionally, this study identified how
various moderating factors impact intervention effectiveness and characterize existing
cafeteria-based intervention strategies targeting a variety of student behaviors. What
follows is a detailed discussion of the findings, including implications for practitioners
and researchers seeking to continue work in this area.
Participant Characteristics
As stated previously, the majority of the studies included in this study analyzed
group-level behavior change without providing a comprehensive description of
participants’ demographic information. Thus, although limited, the available data suggest
that cafeteria-based intervention strategies have been used across a wide range of
participants including students of various age ranges, ethnic backgrounds, special
education classifications and medical diagnoses. Participants ranged from a wide variety
of grade-levels, including participants from kindergarten to 12th grade. The majority of
participants were elementary-aged and there was a relative lack of middle school-aged
and high school-aged participants. This is consistent across school-based intervention
literature where other researchers have found that the majority of group contingency
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research has been conducted in elementary school setting (Maggin, Chafouleas, Ruberto,
& Berggren, 2012; Flower, McKenna, Bunuan, Muething, & Vega, 2014; Mitchell,
Tingstrom, Dufrene, Ford, & Sterling, 2015). Results of the moderator analysis revealed
that cafeteria-based interventions had a moderate effect on the behavior of elementary
school students.
As previously mentioned, there were few studies that addressed behavior of
middle and high school students in the cafeteria setting. This analysis revealed that
intervention strategies had a moderate effect on middle school student behavior in the
cafeteria setting. Additionally, these results indicated that intervention strategies had a
strong impact on high school student behavior in the cafeteria setting. These results have
important implications because as students enter adolescence, administrative
consequences (e.g., suspension) for disruptive behaviors begin to interfere with academic
outcomes and can lead to unfavorable educational outcomes for students (U.S.
Department of Education, 1997). Additionally, as students enter high school,
exclusionary discipline strategies which can create additional barriers that impact one’s
ability to graduate high school (Tobin & Sugai, 1999), increasing the need for schoolbased intervention strategies that target behavior problems in secondary educational
settings.
Lastly, the moderator analysis revealed that school-wide behavior modification
strategies had the greatest impact on student behavior. Individualized intervention
strategies were also effective, with results that indicated a moderate effect. Small group
and class-wide approaches resulted in weak effects, suggesting that these approaches are
less effective.
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Intervention Characteristics
Five different intervention strategies that were used to modify student behavior in
the cafeteria setting. Those strategies consisted of group contingencies, antecedent
manipulation, social stories, behavioral skills training, and multi-component
interventions. Of the intervention strategies identified, group contingency approaches
were the most common. These results are not surprising as group contingency approaches
are one of the most frequently proposed techniques for managing challenging behaviors
in schools because they often require less time and are less complex than individualized
contingency plans (Theodore et al., 2004; Elliot, Turco, & Gresham, 1987; Jenson, 1978;
Skinner et al., 1996; Stage & Quiroz, 1997). Researchers and practitioners should be
encouraged to continue to utilize group contingency techniques, as results of the current
study indicate group contingency approaches are effective in reducing student
misbehavior in the cafeteria setting.
Additionally, antecedent manipulation strategies were also utilized across the
cafeteria intervention literature and consisted of the following methods: visual and verbal
prompting, peer training, and social facilitation interventions. Antecedent manipulations
are commonly used to decrease problem behaviors by making environmental
modifications prior to the occurrence of problem behavior (Kern, Choutka, & Sokol,
2002). Two of the studies utilized antecedent manipulation strategies by implementing
peer training or social facilitation as a method to improve social engagement of students
with ASD (Owen-DeSchryver, Carr, Cale, & Blakeley-Smith, 2008; Koegel et al., 2012).
Both studies implemented peer-mediated strategies to facilitate social interaction between
students with ASD and typically developing peers and assessed interaction in cafeteria
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settings. The third study utilized an antecedent manipulation strategy by investigating the
effectiveness of visual and verbal prompting on high school students’ littering behavior
(Houghton, 1993). A moderator analysis revealed that antecedent strategies effectively
reduce problem behaviors in the cafeteria setting, as results indicated a moderate effect.
Given these results, antecedent interventions may be particularly useful in cafeteria
settings because of the preventative nature of these strategies, which decreases the need
for more targeted intervention strategies in the cafeteria setting.
Three studies utilized multi-component intervention strategies. One study
investigated the effects of utilizing an antecedent manipulation and behavior skills
training intervention strategy would have on students’ disruptive behavior (Jeffrey,
2005). Another study combined punishment, antecedent manipulation, and group
contingency intervention strategies and assessed the impact that they had on disruptive
behaviors in cafeteria settings (Krell, 1978). The third study combined reinforcement and
punishment strategies to determine the effect it would have on student misbehavior in the
cafeteria setting (MacPherson et al., 1974). All multi-component interventions included
strategies rooted in behavioral psychology, which have a long history of utility in the
school setting; this is supported by the results of the current study. A moderator analysis
indicated the strongest effect for studies that utilized multi-component intervention
strategies. These results suggest that student misbehavior in the cafeteria setting is most
effectively addressed by multi-component intervention strategies and should be
considered by practitioners when determining which intervention strategies to utilize in
practice.
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Social stories were used as an intervention strategy to address social engagement
and disruptive behavior (i.e., tantrums) of students with ASD in cafeteria settings. Two
studies implemented social story interventions to investigate the effects of the
intervention on social engagement while assessing behavior change in a cafeteria setting
(Kuttler, Myles, & Carlson, 1998; Norris & Dattilo, 1999). The results of a recent metaanalysis suggest that social stories are not generally effective (Kokina & Kern, 2010),
which is supported by the results of the current study, where it is indicated that social
stories had a weak effect on student behavior.
Finally, the fourth most common intervention strategy was behavioral skills
training, which is a teaching strategy that consists of four components: instruction,
modeling, rehearsal, and feedback. This method has been proven effective for teaching a
wide range of skills (e.g., social skills; Hanratty, Miltenberger & Florentino, 2016;
implementation of a discrete trial training program; Sarakoff & Sturmey, 2004). Studies
included the current study utilized behavioral skills training to train social skills to reduce
disruptive behavior, aggression, and antisocial behavior (Middleton, 1994; Jeffery 2005).
Results of the current study indicate that behavior skills training is a moderately effective
intervention strategy to utilize in the cafeteria setting, however, antecedent, group
contingency, and multi-component intervention strategies were found more effective,
which should be considered when selecting an intervention strategy to utilize.
Regardless of intervention strategy, the behavioral target in the included studies
varied. Students’ disruptive behavior, social engagement, volume, aggression, and many
combinations of those outcomes were selected as targets for behavior change in the
cafeteria setting. Additionally, although a majority of the intervention strategies were
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implemented in the cafeteria setting, some studies, although still targeting behavior
change in the cafeteria setting, implemented the intervention strategies in alternative
settings including the cafeteria, hallway, library, and a combination of hallway and
cafeteria settings. Having versatile non-classroom-based interventions available for
school personnel and practitioners will help increase positive academic and behavioral
outcomes of students and address concerns regarding carryover of problem behaviors into
classroom settings. (MacPherson, Candee, & Hohman, 1974; Colvin et al., 1997; Imich &
Jefferies, 1989; Scott, Nelson, & Liaupsin, 2001).
Lastly, strong effects were observed in studies that had the general education
teacher, student peers, and multiple interventionists facilitating the intervention. Of
studies that had researchers serving as the interventionists, a weaker effect was observed.
These results indicate which interventionists were most effective, thus, providing
information that researchers and practitioners might consider future research and practice.
Study Design and Quality
All the studies included in the current analysis used single-case design
methodology. Based on WWC standards, all studies met standards regarding systematic
manipulation of the independent variable; however, fewer demonstrated three
experimental demonstrations of an intervention effect, a sufficient number of data points
per phase, and reported acceptable interrater agreement. Based on these four WWC
standards for single-case design, only five studies met WWC design standards. The
majority of the studies that failed to meet WWC single-case design standards failed to
meet the standard related to interrater agreement. Although moderator analysis revealed a
moderate effect for both groups, results indicate a slightly higher effect when studies met
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all 4 WWC standards. Furthermore, these results suggest that researchers and
practitioners should consider adhering to commonly used design standards, as there is a
greater effect when WWC standards are utilized.
Furthermore, the majority of the studies included in this review did not report
treatment integrity data; thus, it is impossible to determine if intervention strategies were
implemented as planned. Treatment integrity, the degree to which an intervention is
implemented as intended, is critical for establishing a functional relation between an
intervention and student outcomes (Gresham, Dart, & Collins, 2017). Surprisingly,
results of the current study indicated that studies that reported treatment integrity data had
a weaker effect, however, these results should be interpreted with caution because
although studies did not report treatment integrity does not mean that it was not collected.
Future researcher should consider reporting whether or not treatment integrity data were
collected, so accurate conclusions can be made regarding the impact of treatment
integrity on intervention effectiveness. Relatedly, studies included in this study provided
limited procedural integrity data. Procedural integrity data is important because it
provides information regarding interventionist training, which could directly impact the
fidelity of intervention implementation. Future researchers should aim to replicate these
studies and measure treatment and procedural integrity to ensure that intended changes in
student behavior are due to implementation of the treatment by trained personnel instead
of extraneous variables.
Limitations
It is important to note that this meta-analysis is not without limitations. There are
three primary limitations associated with this analysis that should be addressed. First, it is
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possible that our database selection, search process and inclusion criteria unintentionally
excluded studies that otherwise would have been appropriate for this review. The
researcher attempted to cast a broad net in the search by including peer-reviewed and
non-peer-reviewed sources; however, it is possible some studies were missed. Future
researchers should investigate alternative databases and search terms that could yield
additional studies.
Second, the current study had a limited sample size of 18 studies. It is possible
that effects would vary if the sample size was greater. Additionally, some moderating
factors had limited sample sizes, which could impact the overall conclusions of that
factor’s effectiveness. Future researchers should consider analyzing moderators with
evenly distributed sample sizes among factors.
Third, results indicated that multi-component intervention strategies were the
most effective, however, since there were multiple components, it is difficult to
determine which component of the intervention was most effective. Future researchers
might consider conducting a further analysis of multi-component intervention strategies
to determine which factors are most effective.
Implications
Results from this study provides numerous implications for practitioners and
researchers. Findings of this study provide school personnel with intervention strategies
discussed throughout the literature as methods to produce behavior change in cafeteria
settings; thus, school personnel might consider utilizing the intervention strategies that
were identified. Multi-component intervention strategies were identified as the most
effective strategy, which should be considered in practice. Additionally, group
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contingency approaches were highly utilized in many of the included studies and are
generally viewed as evidence-based interventions. Results of the current study indicated
that group contingency strategies had a significant impact on student behavior in the
cafeteria setting. Given group contingencies being feasible intervention strategies,
practitioners and school personnel should consider group contingency approaches as a
general strategy for addressing cafeteria behavior. Additionally, antecedent approaches
were identified as having a significant impact on student behavior in the cafeteria setting.
Practitioners and researchers should consider utilizing antecedent strategies, as they are
preventative strategies that can impact behavior in cafeteria setting.
Secondly, the current study provided valuable intervention regarding
interventionist characterizes. Results indicated that greater effects were observed when
the general education teacher, student peers, and multiple interventionists severed as
intervention facilitators. Additionally, results indicated that researchers had a weak effect
on student behavior. Researchers and practitioners should take this into consideration
when conducting research or utilizing strategies in practice.
Lastly, the strongest effects were observed when intervention strategies were
developed to address behavior on a school-wide level. These results can be useful, as
school-wide behavior interventions address the behavior of all students and are often
more feasible for practitioners and school personnel to implement. In contrast, small
group and class-wide had weaker effects, suggesting that these approaches are less
effective when addressing student behavior in the cafeteria setting. Practitioners should
consider these findings when utilizing intervention strategies in practice.
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Conclusion
To conclude, there are several intervention strategies available for practitioners
and school personnel to modify the behavior of students in cafeteria settings. Almost all
of them are rooted in applied behavior analysis and results of the current study indicated
which strategies are most effective. Additionally, the current study determined important
interventionist characteristics, which impact intervention effectiveness. Lastly, results
indicated that cafeteria-based intervention strategies implemented at a school-wide level
are most effective, which provides information that is useful for future researchers and
practitioners. Going forward, it would be prudent to conduct more rigorous experimental
evaluations of these strategies in cafeteria settings, so further analyses can be completed.
In addition, future researchers should report more thorough demographic information, so
it is possible to identify for whom these interventions are effective.
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APPENDIX A Tables and Figures
Table 1. Summary of Moderator Analysis
Moderator

n (studies)

Tau-U
M

SE

Age
Elementary

12

0.729

0.117

Middle

1

0.837

0.381

High

1

0.920

0.645

Combination

1

1.000

0.499

Not Specified

3

0.820

0.194

Individual

5

0.657

0.174

Small Group

1

0.625

0.495

Class Wide

1

0.227

0.389

School Wide

11

0.888

0.118

Antecedent

3

0.799

0.243

Social Stories

2

0.650

0.252

Group Contingency

8

Behavioral Skills Training

2

0.669

0.289

Multi-Component

3

0.908

0.201

Researchers

6

0.639

0.179

Paraprofessionals

5

0.715

0.159

General Education Teacher

1

1.000

0.404

Student Peers

1

1.000

0.499

Multiple Interventionist

2

0.945

0.433

Others

2

0.874

0.251

Not Specified

1

1.000

0.499

Intervention Target

Intervention Class

0.763

0.148

Interventionist
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Table 1 (continued).
WWC Standards
Yes

5

0.859

0.179

No

13

0.743

0.109

Yes

6

0.631

0.159

No

12

0.849

0.115

Treatment Integrity

Note. n= number of studies; WWC= What Works Clearinghouse

Table 2. Group Level Student Grade Ranges
Study
Fabiano et al., 2008
Houghton, 1993
Jeffrey, 2005
Krell, 1978
McCurdy et al., 2009
Nese et al., 2014
Parrish, 2012
Wheatley et al., 2009
Downes, 2012
LaRowe et al., 1980
Muller et al., 1975

Grade Range
K–5
9 – 12
K–5
4–6
K–6
6–8
1–5
1–5
K–1
K–5
1-8
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Table 3. Participant Demographics from Small n Studies
Study

Participant Ethnicity Gender Age Grade Special
Education

Diagnosis

Koegel et al., 2012
1
2
3

Hispanic
White
White

Male
9
Female 12
Male
10

3rd
6th
5th

Autism
Autism
Autism

ASD
ASD
ASD

1

N/A

Male

12

N/A

N/A

Fragile X
Syndrome; IED

1
2
3
4

Black
Black
Black
Black

Male
Male
Male
Female

5
6
7
7

K
1st
1st
1st

None
None
None
None

N/A
N/A
N/A
N/A

5

Black

Male

7

1st

None

N/A

1

Black

Female 8

2nd

N/A

Autism

1
N/A
Male
7
2nd
N/A
th
2
N/A
Male
10
4
N/A
3
N/A
Male
7
2nd
N/A
Note: ASD = Autism Spectrum Disorder; IED = Intermittent Explosive Disorder

Autism
Autism
Autism

Kuttler, Myles, &
Carlson, 1998

Middleton, 1994

Norris & Dattilo, 1999
Owen0DeSchryver,
Carr, Cale, & BlakeleySmith, 2008

Figure 1. Forest Plot of Effect Sizes
Study

Tau-U
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